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BACKGROUND OF THE INVENTION 

1 . Field of the Invention 

The present invention generally relates to computer systems. More 
particularly, the present invention relates to an operating system of managing data 
related to a graphic-user interface (GUI) and a peripheral device such as a printer 
5 associated with a computer. 

2. Description of the Related Art 

Most operating systems of computers generate a graphic-user interface (GUI) 
10 to a user that provides textual and graphical information with which a user of a 
computer can interact to perform various functions with the computer. Operating 
systems such as Windows® and the Apple Mac® O/S have a GUI that displays 
various virtual interactive controls, such as button, tabs, and bars that typically are 
interactive with the cursor of the mouse at the GUI. GUI enables a user to create, 
1 5 modify, and respond to graphical objects in real time. A user provides a command te 
the computer through the GUI by utilizing a pointing or locator device, such as a 
mouse, trackball, joystick, or stylus with tablet. These devices convert the physical 
movement of the user's hand into the movement of a cursor or an object on the 
computer display screen, which in turn can be converted into a computer command or 
20 a stream of data in digital form that can be utilized to perform various functions or 
predetermined actions with the computer. 

To implement the GUI, the host operating system contains a GUI code 
directing the execution of the GUI. The host operating system also contains a data 
25 management code for supervising the location, storage, and retrieval of data 

(including input and output to various peripherals). The data management code 

1 



manages, for example, the GUI data. Additionally, if the peripheral is a printer, the 
host operating system may contain a printer operating code or printer driver to operate 
the printer. 

5 Currently, the printer operating code and the GUI code are intertwined in 

operating systems such as Windows® and the Apple Mac® O/S. Thus, if a 
modification is made to the GUI code to incorporate a new functionality, the printer 
operating code has to be rewritten or modified in response to the modification made to 
the GUI code. Likewise, if a modification is made to the printer operating code to 

1 0 incorporate a new functionality, the GUI code has to be rewritten or modified in 
response to the modification made to the printer operating code. This 
interdependency of the printer operating code and the GUI code not only limits the 
applicability and flexibility of the operating system, but also increases cost and labor 
for modifying the codes. Additionally, bugs in the printer operating code may affect 

1 5 the performance of the GUI code, and vice versa. 

Therefore, there exists a need for a system of managing independently data 
related to a graphic-user interface (GUI) and data related to a peripheral device such as 
a printer associated with a computer. 

20 

SUMMARY OF THE INVENTION 

In one aspect, the present invention is an operating system for managing data 
in a computer. The operating system has a main dialog module containing a graphic- 

25 user interface (GUI) code for generating a GUI for interfacing between a host 

processor of the computer and a user. The operating system also has a data module 
coupled to the main dialog module, the data module containing an operating code for 
causing the host processor to execute a predetermined action responsive to a computer 
command initiated at the GUI. The operating system further has a conflict dialog 

30 module coupled to the data module and having a list of conflicts, the data module 
causing the conflict dialog module to generate a conflict from the list of conflicts 
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responsive to a selected predetermined action to be executed by the host processor. In 
the embodiment of the present invention, the GUI code, the operating code and the list 
of conflicts of the conflict dialog module are independently modifiable. For example, 
the list of conflicts of the conflict dialog module is unaffected by a modification to the 

5 GUI code when the GUI code is modified with the modification, and vice versa. The 
GUI code is unaffected by a modification to the operating code, and vice versa. And 
the list of conflicts of the conflict dialog module is unaffected by a modification to the 
operating code, and vice versa. In one embodiment, the operating system of the 
present invention can be utilized to manage data for a peripheral device coupled to the 

10 computer. 

In another aspect of the present invention, the system has a printer properties 
main dialog module, a printer data module and a conflict dialog module. The printer 
properties main dialog module contains a graphic-user interface (GUI) code for 

1 5 generating a GUI for displaying data for a printer in operative communication with a 
host processor. The printer data module is coupled to the printer properties main 
dialog module. The printer data module contains an operating code for operating the 
printer and can cause the printer to execute a predetermined action corresponding to a 
computer command initiated at the GUI. The conflict dialog module is coupled to the 

20 printer data module and has a list of conflicts. Each conflict is corresponding to a _ 
condition of the printer and a selected predetermined action to be executed by the 
printer. The printer data module causes the conflict dialog module to generate a 
conflict from the list of conflicts corresponding to a condition in printer setting and a 
selected predetermined action to be executed by the printer to alert a user of the 

25 printer. The GUI code of the printer properties main dialog module, the operating 
code of the printer data module and the list of conflicts of the conflict dialog module 
are independently modifiable. 

In a further aspect, the present invention relates to a method for managing data 
30 for a printer coupled to a computer having a host processor. The method includes the 
steps of generating a graphic-user interface (GUI) for displaying data for a printer in 
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operative communication with the host processor from a GUI code, causing the printer 
to execute a predetermined action corresponding to a computer command initiated at 
the GUI from an operating code, and generating a conflict corresponding to a 
condition of the printer and a selected predetermined action to be executed by the 
5 printer from a list of conflicts. The method further includes the steps of modifying the 
list of conflicts with a modification and keeping the GUI code unaffected while the 
list of conflicts is modified with the modification. 

The present invention further includes a computer program product in a 

1 0 computer readable medium of instructions. The computer program product has 
instructions within the computer readable medium for generating graphic-user 
interface (GUI) displaying data for a peripheral device in operative communication 
with a host processor of a computer. Additionally, the computer program product has 
instructions within the computer readable medium for operating the peripheral device 

1 5 and causing the peripheral device to execute a predetermined action corresponding to 
a computer command initiated at the GUI. Furthermore, the computer program 
product has instructions within the computer readable medium for producing a list of 
conflicts, each conflict corresponding to a condition of the peripheral device and a 
selected predetermined action to be executed by the peripheral device. The 

20 instructions within the computer readable medium for generating GUI and the ^ 
instructions within the computer readable medium for producing a list of conflicts are 
independently modifiable. In other words, when the instructions within the computer 
readable medium for generating GUI are modified with a modification, the 
instructions within the computer readable medium for producing a list of conflicts are 

25 unaffected by the modification, and vice versa. Moreover, the instructions within the 
computer readable medium for operating the peripheral device and the instructions 
within the computer readable medium for generating GUI are independently 
modifiable. 

30 The peripheral device can be a printer, a copy machine, a fax machine, a 

scanner, a keyboard or any combination of them. In one embodiment of the present 
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invention, the peripheral device is a printer, and the computer program product is an 
operating system for managing data in a Windows® environment of a computer with 
a printer coupled to the computer. The operating system can be installed in the printer 
controller of the printer, or in the host processor of the computer. Alternatively, the 
5 operating system can be installed partially in the printer controller and partially in the 
host processor of the computer. 

These and other aspects will become apparent from the following description 
of the preferred embodiment taken in conjunction with the following drawings, 
1 0 although variations and modifications may be effected without departing from the 
spirit and scope of the novel concepts of the disclosure. 

BRIEF DESCRIPTION OF THE DRAWINGS 

1 5 Fig. 1 is a perspective view of a host computer in communication with a 

peripheral device, shown here as a printer. 

Fig. 2 is a schematic block diagram of an operating system of the present 
invention that can be utilized in the system shown in Fig. 1 . 

20 

DETAILED DESCRIPTION OF THE INVENTION 

A preferred embodiment of the invention is now described in detail. Referring 
to the drawings, like numbers indicate like parts throughout the views. As used in the 
25 description herein and throughout the claims that follow, the meaning of "a," "an," 

and "the" includes plural reference unless the context clearly dictates otherwise. Also, 
as used in the description herein and throughout the claims that follow, the meaning of 
"in" includes "in" and "on" unless the context clearly dictates otherwise. 

30 With reference to Fig. 1, there is shown a perspective view of the inventive 

system including a host computer 8 having a host processor 12 with a display 14, such 
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as a monitor, having a graphic-user interface (GUI) 20 displaying data for at least one 
peripheral device 10, shown here as a printer, in operative communication with the 
host processor 12. The printer 10 and host processor 12 can be in communication 
through any media, such as a direct wire connection 18 or through a network or the 
5 Internet 16. Even wireless communication between the printer 10 and host processor 
12 can be used with the present invention as long as data can be exchanged between 
the printer 10 and host processor 12. The GUI 20 is generated by a GUI code as part 
of the operating system (O/S) of the host processor 12. The printer 10 can be operated 
through a printer driver or operating code installed in the host processor 12 or 
1 0 installed in the printer 10, in which case the printer driver communicates with the 
operating system of the host processor 12. 

In operation, upon receiving an input from the GUI 20, the host processor 12 
translates the input into a computer command to cause the printer 10 to execute a 

1 5 predetermined action responsive to the computer command. The translation may be 
done in one of several ways. For example, the host processor 12 could employ a look- 
up table resident in memory to generate a computer command. Similarly, the 
computer commands could be hard wired in the host processor 12 or they could be 
resident in firmware. The computer commands are data or instructions in digital form 

20 that are readable to the host processor 12 and the printer controller of the printer 10._ 
Unless the context clearly dictates otherwise, as used in the description herein and 
throughout the claims that follow, the meaning of "data" includes any information in 
digital form that is originated at, saved in, related to, or exchanged between the 
computer 8 and the printer 10. 

25 

As shown in Fig. 2, an operating system 200 can be utilized to manage data for 
the computer 8 and the printer 10. The system 200 includes a printer properties main 
dialog module 220, a printer data module 210 and a conflict dialog module 230. The 
printer properties main dialog module 220 contains a GUI code to generate the GUI 
30 20 for displaying data for the printer 10 that is in operative communication with the 
host processor 12. The printer data module 210 is coupled to the printer properties 
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main dialog module 220 and receives data from the printer properties main dialog 
module 220. The printer data module 210 contains an operating code for operating 
the printer 10 and can cause the printer 10 to execute a predetermined action 
corresponding to a computer command initiated at the GUI 20 by a user and received 
5 from the printer properties main dialog module 220. The conflict dialog module 230 
is coupled to and owned by the printer data module 210. The conflict dialog module 
230 contains a list of conflicts. Each conflict is corresponding to a condition of the 
printer setting of the printer 10 and a selected predetermined action to be executed by 
the printer 10. A conflict arises when a user of the printer 10 chooses a condition 

1 0 from the printer setting and causes the printer driver to perform a predetermined 

action, the intended action and the selected condition may not be compatible to each 
other and produce an outcome that is not desired by the user. The printer data module 
210 then causes the conflict dialog module 230 to generate a conflict 232 from the list 
of conflicts corresponding to the condition of the printer 10 and that selected 

1 5 predetermined action. The conflict 232 can be displayed in the GUI 20 to alert the 
user of the printer 10. For example, if a user chooses from the printer setting of the 
printer 10 a condition "transparency" as paper type and causes the printer driver to 
perform a "mirror" function, the intended "mirror" function or action and the selected 
condition "transparency" would produce an outcome of having a mirror image on a 

20 transparency, which may not be a desired outcome by the user. The printer data 

module 210 thus causes the conflict dialog module 230 to generate a conflict 232 from 
the list of conflicts corresponding to the condition "transparency" and the selected 
"mirror" function to be performed by the printer 10 to warn the user. The user has the 
option to correct the conflict either by selecting a new condition from the printer 

25 setting of the printer 10, causing the printer driver to perform a new function, or both. 
Thus, catching a conflict and giving a user ability to correct or modify it according to 
the present invention enhances usability of the system. 



The GUI code of the printer properties main dialog module 220, the operating 
30 code of the printer data module 210 and the list of conflicts of the conflict dialog 

module 230 are not intertwined and thus independently modifiable. In other words, if 
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the GUI code of the printer properties main dialog module 220 is modified with a 
modification, for example, to incorporate a new functionality, the operating code of 
the printer data module 210 and the list of conflicts of the conflict dialog module 230 
are unaffected by the modification. Likewise, if the list of conflicts of the conflict 
5 dialog module 230 is modified with a modification, for example, to add or incorporate 
a new conflict or to edit an existing conflict, the operating code of the printer data 
module 210 and the GUI code of the printer properties main dialog module 220 are 
unaffected by the modification. Similarly, if the operating code of the printer data 
module 210 is modified with a modification, for example, to incorporate a new 
10 functionality, the list of conflicts of the conflict dialog module 230 and the GUI code 
of the printer properties main dialog module 220 are unaffected by the modification. 

In particular, the list of conflicts of the conflict dialog module 230 can be 
modified to display any functional aspect that is unique to the printer 10 even if the 

1 5 operating system of the host processor 12 does not recognize or interact with the full 
functionality of the printer 10. Furthermore, the printer properties main dialog 
module 230 can translate the commands from the user at the GUI 20 into data that 
effects the desired changes in the peripheral device 10 independently of the host 
processor operating system command structure, if necessary. Moreover, the 

20 separation of the modules from intertwining to each other increases the portabilityjxf 
each module and thereby reduces the labor and cost for programming development. 

The implementation of the printer properties main dialog module 220, the 
printer data module 210 and the conflict dialog module 230 can be programmed in 

25 C++, Microsoft Visual C++ v6.0, or any other computer language that would not 

conflict with the operating system of the host processor 12, The choice of C++ as the 
implementation language allows the developers to reuse the source code more readily 
than with most other languages. The operating system 200 can be operated in 
environment such as Windows® or the Apple Mac® O/S. Moreover, the operating 

30 system 200 can be installed in the printer 10, or in the host processor 12. 

Alternatively, the operating system 200 can be installed partially in the printer 10 and 



partially in the host processor 12. For example, the printer properties main dialog 
module 220 may be installed in the host processor 12, and the printer data module 210 
and the conflict dialog module 230 may be installed in the printer 10. 



5 As those skilled in the art will appreciate, while the present invention has been 

described in the context of a fully functional data management system, the mechanism 
of the present invention is capable of being distributed in the form of a computer 
readable medium of instructions in a variety of forms, and the present invention 
applies equally regardless of the particular type of signal bearing media used to 

10 actually carry out the distribution. Examples of computer readable media include: 
recordable type media such as floppy disks and CD-ROMs and transmission type 
media such as digital and analog communication links. 

Additionally, while the present invention has been described in the context of 
1 5 a fully functional operating system for managing data related to a printer coupled to a 
computer, the mechanism of the present invention is capable of being utilized to other 
peripheral devices such as a copy machine, a scanner, a fax machine, a keyboard or 
any combination of them. 

20 Indeed, the operating system of the present invention can be implemented to 

any Windows® applications in a Windows® environment by separating the operating 
code that implements the user interface from data including code related to 
"reactions" of the user interface to a user's input(s), where the operating system may 
not be related to any peripheral devices at all. In this embodiment, the operating 

25 system has a main dialog module, a data module and a conflict dialog module. The 
main dialog module contains a GUI code for generating a GUI for interfacing between 
a host processor of a computer and a user. The data module is coupled to the main 
dialog module and contains an operating code for causing the host processor to 
execute a predetermined action responsive to a computer command initiated at the 

30 GUI. The conflict dialog module is coupled to the data module and has a list of 

conflicts, where each conflict is corresponding to a selected predetermined action to 
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be executed by the host processor. 

While there has been shown preferred and alternate embodiments of the 
present invention, it is to be understood that certain changes can be made in the form 
and arrangement of the elements of the system and steps of the method as would be 
known to one skilled in the art without departing from the underlying scope of the 
invention as is particularly set forth in the Claims, Furthermore, the embodiments 
described above are only intended to illustrate the principles of the present invention 
and are not intended to limit the claims to the disclosed elements. 
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